Abstract-The contrast thresholds for detecting a 6.0 c/deg vertical sinusoidal test grating were tracked during and after 3 hr inspection of a high-contrast adapting grating of the same spatial frequency and orientation. Log contrast threshold increased linearly with log adaptation time, attaining a final stable value after approximately 30 and 60 min of adaptation for the two subjects tested. The recovery function was likewise linear on double logarithmic axes. The results further suggest that adaptation beyond the saturation point had no influence on the subsequent rate of recovery.
INTRODUCTION
Prolonged inspection of high-contrast luminance gratings increases the contrast threshoid for detecting subsequently presented test gratings of similar spatial frequencies and orientations, decreases the perceived contrast of suprathreshold gratings, and shifts the perceived orientation and spatial frequency of test gratings whose physical orientation and spatial frequency differ somewhat from that of the adapting grating (Braddick et al., 1978) . Earlier studies of the time course of these spatial aftereffects suggested that they reached a maximum value already after 1-3 min of adaptation (Gibson and Radner, 1937; Blakemore and Campbell, 1969; Blakemore et al., 1970 Blakemore et al., , 1973 . A further increase in adaptation time might, however, cause the aftereffect to last Ionger; changes persisting for more than one hour were reported after prolonged adaptation (Gibson and Radner, 1937; Blakemore ef al., 1970; Heggehmd and Hohmann, 1976; Mecacci and Spine%, 1976) . However, Mecacci and Spinelli (1976) reported that the amplitude reduction observed in the human visual evoked potentia1 first stabilized after 15 min adaptation to high-contrast gratings. Some later psychophysical results by Bodinger (1978) likewise suggested that it might take longer adaptation times to reach magnitude saturation, and recent extensive experiments on the threshold elevation and tilt aftereffects show that there is a steady growth during at least 20-30 min of adaptation (Bjiirklund and Magnussen, 1981; Rose and Evans, 1983; Magnussen and Johnsen, 1986) . There is no evidence for saturation in these experiments. Neurophysiological studies of adaptation in single cells of the cat's visual cortex have mostly used shorter adaptation durations leading to comparatively short-lived aftereffects (Maffei et al., 1973; Vautin and Berkley, 1977; Movshon and Lennie, 1979; Dean, 1983) . However, Creutzfeldt and Heggelund ( 1975) exposed adult cats to high-contrast vertical gratings for two one-hour sessions per day over a period of 2 weeks. Between exposures the cats were kept in darkness. When later tested for cortical organization, these cats were found to possess very few responsive cells whose preferred orientation matched that of the adapting gratings. These results, in conjunction with the psychophysical studies mentioned above, suggest that spatial adaptation phenomena might be more profound than hitherto realized. We therefore decided to test the limits of spatial adaptation by tracking the changes in grating contrast thresholds during a marathon session of adaptation.
METHOD
The spatial dimensions of the adapting and test fields are shown in the inset to Fig. I . Since it is difficult to attend for several hours to a spatially restricted stimulus containing a small fixation line or circle, the adapting field was much larger than the test field, making accurate fixation less critical. The adapting grating subtended 11 x 16 deg, the test grating' 4 x S deg visual angle. Not shown in the figure are a 0.75 deg fixation circle in the center of the adapting grating and a fixation point in the center of the test grating. The adapting grating was produced by back-projection on a translucent screen, a test grating of variable contrast was generated on a Tektronix 602 CRT using a Picasso image generator (Innisfree Ltd). The spatial frequency of the adapting
